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LETTERS TO THE EDITORMETHODS, OUTCOMES, AND
RELATIONSHIPS
To the Editor:
Methods that quantify hemody-
namic outcomes are essential after ven-
tricular shape rebuilding. The
December 2010 issue contains 2
thoughtful articles that evaluate surgi-
cal ventricular restoration (SVR) byus-
ing pressure–volume loops to address
diastolic function1 and echocardio-
graphic differences in end-systolic
and end-diastolic volume to determine
cardiac output.2 NewYork Heart Asso-
ciation (NYHA) classification im-
proved in both reports (from 3.3 to
1.41 and 2.6 to 1.62), yet the results im-
ply passive diastolic stiffness increases,
and similar diastolic dysfunction out-
comes are observed as in patients in
heart failure with preserved systolic
function3 while stroke volume de-
creases in 71%.2 Conversely, respec-
tive 6-month and 4-year follow-up
studies demonstrate improvement
with exercise to imply clinical diastolic
dysfunction does not seem to occur and
stroke volume must increase to im-
prove NYHA status. These relation-
ships of patient data during exercise
suggest that these quantifiably im-
paired hemodynamic outcomes after
SVR might be somewhat misleading.
Pressure–volume loops to evaluate
diastolic dysfunction use only heart
rate to evaluate a variable that is not
clinically separate during exercise, as
suggested within the heart rate discus-
sion.1 Heart rate might separate the ef-
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236 The Journal of Thoracic and Cthese are constant, but exercise also
varies contractility, preload, and after-
load, perhaps showing why SVR im-
proves NYHA criteria from 3.3 to 1.4
after exertion. Westermann and col-
leagues4 studied patients not undergo-
ing operations and described this vital
difference between exercise and pres-
sure–volume loops by showing that
pacing alone caused findings that mir-
rored the pressure–volume loops find-
ings previously reported by Tulner and
associates5 after SVR. Conversely,
adding supplemental hand-grip exer-
cise excluded changes in ventricular
stiffness, increased stroke volume,
and allowed a wider chamber size. Re-
sults during exercise provide the true
functional end point, and therefore
the validity of theoretic calculations
at rest to predict clinical outcomes
needs testing during exertion.
Stroke volume increased at 80
beats/min in this recent pressure–vol-
ume loop study,1 whereas Di Donato
and coworkers2 reported a 71% re-
duction when only echocardiography
was used to measure stroke volume.
Moreover, 90% 4-year survival was
reported2 without correlation of clini-
cal improvement in patients whose
stroke volume increased or decreased.
This discrepancy may be clarified by
following the authors’ suggestion to
do magnetic resonance imaging stud-
ies to determine 3-dimensional vol-
ume rather than echocardiography to
determine 2-dimensional volume. Po-
tential application of these stroke
volumefindings has important implica-
tions because the suggestion that SVR
has neutral outcomes in akinetic ventri-
cles would imply that the vast majority
of patients who retain this anatomy af-
ter only revascularization might not
haveagoodresult.This suggestioncon-
tradicts the literature,6 except for the
STICH trial, in which the post-SVR
left ventricular end-systolic volume in-
dex decreased only 19% compared
with the 40% reduction in registry re-
ports of more than 1500 patients. Con-
sequently, methods should correlate
with clinical outcomes to have validardiovascular Surgery c July 2011relationships because measurement
consistency should not be the only ba-
rometer of clinical validity.
Gerald D. Buckberg, MD
Department of Cardiothoracic
Surgery
UCLA Medical Center
Los Angeles, CalifReferences
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In his letter, Dr Buckberg refers
to our article1 on stroke volume (SV)
changes after surgical ventricular re-
construction (SVR) and to the article
by ten Brinke and colleagues2 that ap-
peared in the same issue of the Journal
in December 2010. Dr Buckberg com-
mented on the contradiction between
hemodynamic parameters worsening
and clinical improvement at follow-
up shown in the 2 studies and con-
cludes that measurement modalities
must correlate to clinical findings to
be effective; otherwise, they may be
misleading. In other words, Dr Buck-
berg questions the appropriateness,
Letters to the Editorvalidity, and perhaps the relevance of
such hemodynamic measurements.
In regard to the effects on diastolic
function induced by SVR, he ignores
our article published in Circulation
in 2004,3 in which we demonstrated
that SVR induces a mechanical re-
synchronization through improve-
ment of contraction and relaxation
phases leading to early improvement
in diastolic function, despite the
marked reduction of end-diastolic vol-
ume. These data have been confirmed
at follow-up in a more recent article.4
Diastolic filling depends on several
‘‘static and dynamic’’ variables, and
in our opinion it is too simplistic to
infer that surgical reduction of end-
diastolic volume equates with induc-
tion of impaired diastolic function.
End-diastolic volume reduction during
SVR is the consequence of scar tissue
exclusion. Moreover, an increase in
stiffness does not necessarily mean
a reduction of ventricular filling and
worsening of clinical status, given
that many dynamic factors can par-
tially compensate for alterations in
elastic properties of the ventricular
wall. On the other hand, a majority of
healthy elderly individuals are free of
disease despite the presence of left
ventricular diastolic dysfunction as de-
tected by echocardiography. In addi-
tion, it is well known that diastolic
dysfunction is neither necessary nor
sufficient for thedevelopmentofaheart
failure clinical syndrome: Additional
complex interactions with metabolic,
neurohormonal, and especially renal
factors are likely to be required.5 At
present, we do not think that valid
data exist to show that SVR induces
changes in diastolic function that are
able to turn heart failure with reduced
ejection fraction into heart failure
with preserved ejection fraction!
With specific regard to our article,
Dr Buckberg seems to assume ‘‘a pri-
ori’’ that a reduction in SV necessarily
implies aworsening of hemodynamics
and, parenthetically, cardiovascular
equilibrium. In our article, and more
precisely in our previous response toThe JournalParachuri, we emphasized that post-
SVR SV reduction was not present in
all patients but only in those with rest-
ing SV higher than normal, whereas in
patients with reduced resting SV, SVR
induces an increase in SV. We hypoth-
esized that the resting SV higher than
normal and proportional to end-
diastolic volume increase was due to
‘‘congestion’’ in a vision of backward
heart failure mechanism, whereas the
increase in SV in patients with resting
decreased SV was likely due to ven-
tricular afterload reduction after
SVR. The message of our article was
that SVR, on the basis of our data,
tends to normalize resting SV, and
this is not at all in disagreement with
postoperative clinical improvement.
We think that one should not inter-
pret hemodynamic changes in a biased
way, taking into account mainly or
only the direction of changes, but
should frame them in a correct patho-
physiologic picture considering the
setting in which changes begin, the
meaning, and the mechanism underly-
ing such changes.
Marisa Di Donato, MDa
Fabio Fantini, MDa
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bColumbia University
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We thank Dr Buckberg for his
thoughtful comments on our article.1
We obviously agree that a positive
correlation (or a ‘‘logical’’ relation-
ship) between clinical findings (in
our case New York Heart Association
class, quality-of-life score, and 6-min-
ute walking distance) and hemody-
namic measurements is reassuring
and supportive for the validity and
consistency of the entire data set.
The implicit and plausible assumption
is that patients would be expected to
profit from surgical ventricular resto-
ration (SVR) if this intervention
somehow improves their cardiovascu-
lar function. However, cardiovascular
function has many components, and
the relative importance of each com-
ponent on overall cardiovascular sta-
tus might depend on factors such as
the level of exertion.
Clinical parameters provide a highly
valuable overall outcome measure, but
a positive clinical response to SVR
does not necessarily imply that all com-
ponents of the underlying cardiovascu-
lar function have improved. With
regard to SVR, theoretical models pre-
dict that the intervention is a ‘‘balancing
act’’ betweenpositive effects on systolic
function and negative effects on dia-
stolic function.2 Our findings support
this hypothesis, but we also conclude
that based on more global parameters,
such as cardiac output and stroke
work, and the mentioned clinical pa-
rameters, the positive effects (improved
systolic function, reduced wall stress,
and reduced dyssynchrony) apparently
outweighed the negative effects (re-
duced diastolic function) in our patient
group. We believe that this type of
detailed analysis of cardiovascularry c Volume 142, Number 1 237
